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V. An Extra ft of a Letter to his Excel- 
lency Signior Franciico Cornaro, Am- 
bajfador from tht Republlck of Venice, 
to the Queen of Great Britain, &c By 
Anthony Van Leeuwenhoek, F.RJS. 
Containing MicrofcopicalOhfervations of 
the Salts of Pearls, Oyfter-lheils, &c. 

I Thought it my Duty to teififie my Thankfulness by 
thefe few Lines, and therewith to join ibme of my 
poor Obfervations, &c. 

Pearls are prefcribed as a very wholfomeMedicine upon 
divers occafions,to all thofe that are able to pay for them. 

Now in order to make a Trial of the fuppoied Vcr- 
tues of Pearls, I took feven little ones, all which being 
laid in a row together, did not exceed the length of an 
Inch. Then I put them upon a Silver-Smiths Charcoal 
Fire,and made them Red-hot*, after which I threw them 
into clean Rain Water, which cauled them immediately 
to burft in pieces ; whereupon I took the Pearls and 
put them into a Glafs Tube, and placed the Tube and 
Pearls over fuch a lharp Fire that they were both Red- 
hot. Upon the burftiag of the Pearls there arofe a 
Smoke, and there was alio a yellowifh Oyl drawn of 
from them. 

Thofe Oily Particles ftuck upon the fides of the Glafs 
in divers places, and were divided into fuch exceeding 
fmall Globules, that feverai Thoufands of them toge- 
ther did not amount to the bigneis of a fingle Grain of 
Sand ; but in other places the Particles of Oyl were 
coagulated Into much larger Figures, When 



( H*7 ) 

When the Glafs Tube where the Pearls lay began to 
melt, I threw thofe pieces of them that were biuft with 
heat into dean Rain Water, and after they had been 
feveral Hours in the faid Water, I poured it upon a clean 
Glafs Plate, that it might evaporate; and that being done, 
I difcovered*abundance of Salts that were coagulated in 
Rofe-like Figures of feveral Magnitudes, and each ot 
them different, infomuch that I could not prefcribe any 
particular figure, only that I faw afterwards lying a great 
number of very flender and long Salt-Particles* foaie ot 
which exceeded the others both in thinnefs and length $ 
upon another Glafs there were a great number of 
Salt Particles coagulated in Figures like Branches and 
Boughs of Trees, which was a very agreeable Object, but 
there was nothing more remarkable therein. 

I took about two thirds of the faid Water and mingled 
it with one third of my Blood, which 1 drew out of my 
Thumb with the prick of a Needle • and having fo 
mingled it, I placed ic before a Microicope, but could 
not difcover that the Globules of Blood were coagulated 
in any other manner than when Bleed is mingled with 
common Water. 

The pieces of Pearl that came out of the Glafs, and 
had been thrown into the Water, as is before mentioned, 
were not White, but Blackilh; whereupon i caufed the 
Water, in which thofe Fragments lay, to evaporate, and 
they being dry, I put them upon fuch a ftrong Fire of 
Charcoal, that they turn'd White again 5 whereupon i 
threw them again into clean Rain Water, and thereupon 
obferved, that a great many Particles of them fepara ted 
themfelves from one another, and funk to the bottom^ in 
appearance, like white Chalk, 

Thefe Fragments of Pearl having lain a little time in 
Water, I obferved a Scum to overfpread the fame, which 
in my foregoing Obfervations I had not teen ^ and after 
a few Hours, that Scum grew thicker } and thsn i pet- 
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cefv'd that it was nothing elfe but the coagulated Salt Par- 
ticks, the figures of which at that time I could not dis- 
cover ^ from whence I concluded, that the els, of 
which Pcarh are partly compofed, cannot be ditfblved 
but by a violent Fire, or in (trong Waters, ana that that 
Heat that I had brought upon the Pearls, when ruey 
were in the Glafs Tube , was not ftrong enoug to fe* 
parate the Salt Particles, 

I took a drop of Water, which was very clenr. from 
under that Scud that I told yon before was compofed of 
the Salts of Pearls, and I pot the fame upon a clean Gl n$ t 
and obferved in the fpace of two Minutes, that there 
was, as it were, a new Scum drawn over the (aid Wa- 
ter. 

The next Day this Water was wholly evaporated, and 
where it had lain thiekeft, there was nothing to be leen 
but a white Matter* as it appeared to the naked Eve, but 
in reality, there was an incredible number of exceeding 
fmall Salt Particles, which for the molt pan: were lb 
ftrongly coagulated, that there could be no particular Fi- 
gure difcovered in them, but where the Water had lain 
thinner, there the Salt Particles were coagulated :;i the 
form of Boughs and Branches oi Frees. 

Now, forafmuch as the Water, in which thofe burnt 
Pearls lay> was moftly evaporated, I put tome frefh Wa- 
ter upon them to try whether the Salts would not coagu- 
late in larger Figures. 

After this Water had been about a Minutes time poured. 
upon the Pearl Particles, and that I judged them to be 
funk to the bottom, the Superficies of the fame Water 
was again covered with another Scum. 

1 then took a little of that Water alfo, as clcir as I 
could* from under the Superficies of it, and put a little 
thereof upon two very clean Glafles, and prefently dil- 
cover'd a new Scum fpreading over the fame, which ac- 
cording 



C *4*9 ) 

coriiog to all i£^jHfaiM», was noting dfe but the coa- 
gulated Salts* 

After that the burnt Fragments of Pearl had been ift- 
fufed in this Wat$r two or three Days, J discovered a 
few large Salt Particles, like the firft mentioned Saks, and 
of divers Figures, fome of them were as clear as Chryftal ^ 
and I could likewife perceive in fome of the fmall Salts, 
that lay at diftance from the reft, their particular Figures, 
and they alfo were as clear as Chryftal, but where they 
lay thicker together, they appeared to the naked Eye t6 
be nothing but a white Matter, 

After thefe burnt Pearls had laid about five Days in the 
Water, their Salts had fuch an influence upon Copper^ a? 
to turn it Green in feveral Places. 

In order to be further fatisfied, I took fome of the a- 
bovementioned Pearls, and folded them in a thick Poft 
Paper 4 times double,and beat 'em upon an Anvil to Pow- 
der j then I put the Powder into a little clean Copper 
Porringer of a Hemifpherieai Figure, and poured clean 
Rain Water upon the fame, then fet it over the Fire 
and boiled it till two thirds of the Water were evapo- 
rated. 

I took fome of the Water, and put it upon dean Glafs 
Plates, in order to fee how far the Pear/ Powder had im* 
pregnated the fame with its Salt Particles. 

After that this Water had ftood fome Hours, it feertfd 
to me as if there was fomething floating upon it, but 
when I view'd it with a Microfcope, I could not judge 
it to be any of the Salt Particles, but rather fmall whole 

Pearls. 

The Water that I had placed upon clean Glafles ha* 
ving been exhaled, I view'd the remaining Particles with 
my Microfcope, and faw feveral exceeding fmall Salts* 
of the fanae Figure with the former. 
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For further fatisfafrion, I caufed the'if43cf Copper Por- 
ringer to be well cleaned, and poured in a? much Rain 
Water, as had lain upon the broken Pearls, and then fee 
it over the Fire again, and boiled it till two thirds were 
wafted 5 then I put the fame Water upon clean Glaffes 
in order to evaporate, to the end that fcmight fee whe- 
ther there were as many Salt Particles in this Water, as 
there were in that, wherein I had infufed the Powder 
Pearls, but the difference was fo little that it was not 
worth naming. 

£ut as the Salt Particles of both the Iaft mentioned 
Waters were fo fofr, that when they were coagulated in 
dry Weather, my Breath alone was fufficient to reduce 
*em to a Watry Vapoury on the contrary, the Salts that 
were coagulated from, the burnt Pearls, were fo inflexible, 
that I imagined,, they could not be diiToIved any other 
way, than by Fire, or very fharp Waters. 

Now (ince we fee, that notwithstanding the boiling 
of Pearl Powder in Water, fo few Salts are extracted 
from it, that its hardly worth the fpeaking of ; we have 
a great deal of reafon to believe* that the Stomach and 
Bowels have a much lefs power over the Pearl Panicles 
that are given to Sick Men ; and as for what belongs to 
the Salt Particles, wherewith the Water is impregnated 
by burning of the Pearh>. and which coagulate in the 
Water, like a petrified Matter, we ought to believe, 
that thofe do rather prejudice than profit our Bodies • 
and the more, hecaufe the Juices, that remain in the Sto- 
mach and Bowels, do fo coagulate the Salts of thofe 
Meats and Drinks which we make ufe of, that few or 
none of them mingle themfelves with the Blood, but 
are difcharged with the reft of the Excrementsj and thofe 
Salt Particles, which do not coagulate , we ought for the 
moft part, to look upon as bad as Poifon, and efpecially 
thofe which put our Bowels into fuch a motion, as to 
protrude the Chyle too baftily ; This is plainly feen in 
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the Sea-filhes which tho they fwim in Sale Wafer, and 
always receive the fame into their Stomach and Bowels ; 
yet none of the Saks mix with their Blood, but coagu- 
late in fuch a manner in the Stomach and Guts, that they 
aflbme the figure of Diamonds, and pafs through their 
Bodies, together with the Excrements, 

In (hort, we may conclude, that Pearls are ufelefs, znd 
that there is no manner of advantage to be had from them 
in the way- of Medicines, and confequently that they are 
good for nothing elie but to empty Rich Mens Pockets of 
their Money $ and I mutt needs own that I have the 
fame opinion of Gold too, tho I have often heard that 
mightily cry'd up by ibme People 5 and fo again is Silver 
by others. 

But thofe that have diflolved Gold and Silver, and 
know how they coagulate again, and confider moreover, 
that Gold is 18, and Silver 10 times heavier than our 
Blood $ they know, that altho Gold and Silver could en- 
ter into the Blood, (which yet is unconceivable^ it can 
never beaffimilared or mingled therewith 5 now if this be 
true, 'tis plain that the aforefaid Mettals do only ferve to 
enrich thofe thatprefcribt them- 

To return again to the bufinefs of the Pearls • I view'd 
them again with my Microfcope, and obferved that the 
fcaley Particles, of which the Pearls were compofed, were 
much thinner than they had appeared before, 

I imagined alfo, that in forne of the Pearls y I could 
fee the very place, where they had been joined to the 
Shell, and at which they received their Nourifhment 
and encreafe, which I luppofe to happen after the 
fame manner, as the Gail-Nuts are produced upon the 
Leaves of Oaks 5 that is to fay from a fuperfluity of 
Matter , or elfe from Wounds or Obftru&ions in the 
Veffels. 

Now, fince Pearls are produced as it were accident!* 
Hy fand after the manner aboveraentioned) in the Shells 

of 



3i 



( *4*i ) 

of Qyfters, there is no doubt but that they have one and 
the fame Salt Particles, and confequently that their Ope* 
rations are uniform. 

For my farther fatisfa&ion, and for want of thofe Oy- 
fter-§hells, in which Pearls are foind, I took two Shells 
that bad been for four Years together nailed upon the 
Bulk, ot a Man that fells Ojflers ^ upon a fuppofition, 
that I fhould find no kind ot Salt Particles in fuch Shells, 
and moreover, that they were as dry as the Pearls them- 
felves. 

The biggeft cf thofe Qyfter-Shdls I judged to be fix 
Years Oid, and that the thickest part ot it wasfomething 
more than one fixth of an Inch. 

I fplit this Oyfier-Shell.and obferved feveral Scaley Par* 
tides of it to be of a ihining whitenefs, fomething like 
what we call Mother of Pearly and when I viewed thefe 
Particles with my Microfcopa, 1 obferved that the little 
Scales, of which the Oyfler -Shell is competed, to be as 
thin as thofe that Pearls confiO: of 

Yea, 1 judged that the Scaley Particles of the Oyfler* 
Shells lay as many times upon one another, as the Qyfler 
was days old : In anothej place inftead of Scaley Parti- 
cles, there was nothing but (as it appeared to the naked 
Eye) a white Chalkey Matter. 

^ Thefe Scaley Particles are compofed of exceeding 
final! Veflels, by which they certainly receive their en- 
creafe from the Fi(h, and which GxtQnd themfelves Co 
many feveral ways, that it was impofilble for me to foi* 
low thera with my Eye : Now, as I faid before, it is 
poffible that from an over-flowing of Nouriftiment, &c. 
there may be fuch a matter protruded, as (hall afterwards 
be coagulated and turn it (elf into a hard Globular fi- 
gure. 

Moreover, I took fome of the inmoft fplit Particles 
of the Oyfter*Shdl, which were very clean and white 5 
and put them upon a Fire of Charcoal, and &aving made 
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them glowing hot, I threw them into clean Rain Wa« 
ter, whereupon the Particles of the Shell were feparated 
from one another, and appeared like Meal or Ghaik 5 and 
prefently after, I obferved a Scum overfpreading the Su- 
perficies of the Water, which increafed and grew thicker 
from time to tiaic, and which plainly appeared to be no- 
thing tlfe than the coagulated fait Particles; and when 
this Warer had (food "three Days, there was fuch large 
fait Particles coagulated, and composed of fo many fe- 
veral Figures, and fo clear, that 'twas a Pieafure to be- 
hold them. 5 and tho after that rime, by ftirring and 
breaking that Scum, I had caufed k to fubfide to the bot- 
tom of the Water, and had poured more frefti Water 
upon the faid Particles of the Oy/ier-Shell, there fucceed- 
ed quickly after a new Scum, but it was not near fo chick 
as the firft. 

Now if the common Oyfter-Shell has fuch an Analogy 
with the Particles of Pearls, we cannot doubt but that 
Shell which produces Pearls has yet a much greater like- 
nefs, fo that we may well conclude, that Pearls are of 
no real ufe in Phyfick ; and who knows , that moft 
of thofe Phyficians who put fuch a value upon Pearls, 
Gold or Silver, with refpeft to their ufe in Medicines, did 
ever fet themfelves, to make a nice enquiry into the 
Powers of them, but only contented themfelves with a 
fervile imitation of others,, 

Furthermore, I took feme of the inmoft pans of the 
faid Ojfter-Shelly and proceeded with them after the fame 
manner as I had done before, with the broken Pearls 3 
that is to fay, I boiled them in Rain Water, and obferv- 
ed likewife that the faid Water had no Scum upon it. 

I caufed this Watet to evaporate, and then obferved 
more fait Particles in that than in the Water above men- 
tioned ; and thefe Salts were fo foft,that my warm Breath 
alone was fufficient to turn them into a Vapour, 
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The Heer Peter Valkenhr had preferred me formerly 
with a large piece of an Oyfier Shell, which was found 
upon the high Mountains of Switzerland, where it had 
Iain, in the Opinion of fome Perfons, ever fince ttte Flood $ 
this Shell was not White, but rather of a dark Grey $ it 
had been fcaled or worn away very thin, and in the Ca- 
vity where the Fifli lay, there was a little piece. of ano- 
ther Oyfter- Shelly as it were cemented to it, and when I 
feparated it with fome violence, there lay a yellowifti 
Clay in feveral little Holes or Pits in the Oyfier-Sfall. 

I broke off a little piece of the faid Shell, and making 
it red hot, threw it into clean Rain Water, and then ob* 
ferved that mod of the Particles,that were feparated from 
one another, were like a white Chalk ^ and I could per- 
ceive in the fpace of a Minute, that upon the Supernces 
of the Water there was an exceeding thin Scum, which 
from time to time grew thicker, and which I feparated 
feveral times from the Water $ but it appeared to me to 
be nothing elfe than coagulated fait Particles, which af- 
ter two or three Days time were not only grown much 
larger, but in fome few of them I difcovered as exact fi* 
gures, as I mentioned before in the fir ft Oyjier-SklL 

Now, fince an Oyfter-Shellj had lain fo many Years in 
the Earth, and remained there wirhout being difpofed to 
Corruption, 'tis plain that the prefervation thereof was 
owing to thofe fix'd fait Particles, of which it was part- 
ly compofed, and which could be no otherways divided 
than by Fire. 

Delft % December 18, 1705. 
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